The effect of limit feeding on thermogenesis and thermoregulation in genetically obese (ob/ob) mice during cold exposure.
Thermogenesis and thermoregulation in ad-lib-fed and limit-fed lean (+/ob or +/+) and obese (ob/ob) mice during acute cold exposure were studied by measuring oxygen consumption and body temperature. No significant differences in oxygen consumption were found between the lean ad-lib, obese ad-lib- or obese limit-fed groups. The oxygen consumption of the lean-limit-fed group was decreased by 25-30 per cent compared with the other groups. The body temperature of the obese ad-lib-fed group fell at a rate of at least twice that of any other group. The weight, total cytochrome c oxidase activity and protein content of the brown adipose tissue (BAT) of the lean groups was similar, and there appeared to be little difference in cell size or fat content. The BAT of both obese groups showed a several-fold increase in weight, and a 50 per cent increase in total protein, compared with the lean groups. The limit-fed obese group showed a significant increase in cytochrome c oxidase activity compared with all other groups. The BAT cells of both obese groups were much enlarged and contained considerable amounts of fat. These observations indicate that the susceptibility of obese mice to hypothermia is not due to a reduced capacity for thermogenesis, but to a failure to conserve heat. Failure of thermoregulation in obese animals may be due to postural constraints that result in increased heat loss by radiation. The results are discussed in relation to the accredited role of BAT thermogenesis in rodents exposed to the cold.